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CLAIM OF FOREIGN PRIORITY 

Applicants have claimed priority based on EP981 1 8194.4. A certified copy of the 

priority application was filed on March 23, 2001. To date, the Examiner has not 
acknowledged the claim for priority and submission of this priority document. The 
Examiner is respectfully requested to acknowledge the claim of priority and receipt of 
the certified copy in the next Communication from the Office, 

REJECTION UNDER 35 U.S.C. S 102fb) 

In the Final Office Action dated November 14, 2002, the Office has maintained 
the rejection of claims 16-30 under 35 U.S.C. § 102(b)' as anticipated by Sonoda etal. 
(U.S. Patent No. 5.707.732) in view of Betso et a/. (U.S. Patent No. 6,262.161) to show 
the state of the art. Final Office Action at 2-3. Applicants traverse this rejection for at 
least the reasons of record and the following additional reasons. 

Applicants submit that Sonoda et al. does not disclose each of the limitations of 
Applicants' claimed invention. M.P.E.P. § 2131; see also Electro Med. Sys., S.A., v. 
CooperUfe Sciences, Inc., 32 U.S.P.Q.2d 1017. 1019-20 (Fed. Clr. 1994). For 
example. Sonoda etal. fails to disclose, expressly or inherently, (1) "natural 
magnesium" and (2) "hydrolyzable organic silane groups ... for compatibilization of the 
I natural magnesium hydroxide" with the polymeric components or polymeric matrix, as 

i 

Y 
t 

\ recited by Applicants' claims. 
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^ While the rejection has been stylized as a rejection under §1 02(b), in view of 
Applicants' claim of benefit to Provisional Application No. 60/102,926, Applicants 
believe the rejection should have been made under §1 02(e). Regardless, the pending 
claims are not anticipated by Sonoda et al. under either section of 102 for substantially 
the same reasons. 
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I 

First, it appears as though the Office misunderstands Applicants' invention, 
particularly with respect to the disclosure of Sonoda et al. Applicants' invention relates, 
inter alia, to the use of natur_al magnesium hydroxide. As noted on page 6 of Applicants' 
specification. Applicants discovered that "[t]here are remarkable advantages when using 
natural magnesium hydroxide." In contrast, synthetic magnesium hydroxide "has a 
derable impact on the cost of the finished product, so as to make flame-retardant 



consi 



systems based on magnesium hydroxide non-competitive when compared with the 
halogen-containing flame-reiardant compositions described above." Specification at 3. 
lines 18-22. Natural magnesium hydroxide is "obtained by grinding minerals based on 
magnesium hydroxide, such as brucite." Id at 12. lines 1-2. Accordingly, natural 
magnesium hydroxide 'generally contains various impurities." Id. at 12, lines 2?.' 
Furthermore, "natural magnesium hydroxide has a highly irregular granular morphology 
in terms both of its geometric shape and of its surface appearance. In contrast, the 
magnesium hydroxide obtained by precipitation consists of flattened hexagonal 
crystallites that are substantially uniform both in size and morphology," Id. at 13, lines 
20-26. Thus, natural magnesium hydroxide is not identical to synthetic magnesium 
hydroxide. 

Sonoda et al., despite the Office's assertions to the contrary (Final Office Action 
at 3), does not disclose natural magnesium hydroxide obtained by grinding minerals. 

Instead, it states: 

As hydrated Inorganic flame retardant fillers, magnesium hydroxide 
(preferred) or alumina trihydrate are used. While conventional off- 
the-shelf magnesium hydroxide and alumina trihydrate can be 
used, a preferred magnesium hydroxide has the following 
characteristics: (a) a strain in the <101> direction of no more than 
3.0x10"^ ; (b) a crystallite size in the <101> direction of more than 
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800 angstroms; and (c) a surface area, determined by the BET 
method, of less than 20 square meters per gram. The preferred 
magnesium hydroxide and a method for its preparation are 
disclosed in U.S. Pat. No. 4,098.762. A preferred characteristic of 
this magnesium hydroxide is that the surface area, as determined 
by the BET method, is less than 10 square meters per gram. 

Sonoda et ai, col. 6. line 60-col. 7, line 5. Notably, the preferred magnesium hydroxide 
of Sonoda et al., which is the only magnesium hydroxide disclosed with any detail 
whatsoever, specifies a crystallite size. As noted by the distinction between natural and 
synthetic magnesium hydroxide in Applicants' disclosure at page 13 (and as mentioned 
above), this means that Sonoda et al. discloses synthetic magnesium hydroxide. This is 
further highlighted by Sonoda et a/.'s stated preference for magnesium hydroxide as 
disclosed in U.S. Patent No. 4,098,762 (courtesy copy attached), which concerns a 



synthetic magnesium hydroxide. Thus. Sonoda et al. fails to disclose the limitation of 
"natural magnesium hydroxide." 

Furthermore, it would not have been obvious at the time the Invention was made 
to modify the teachings of Sonoda et al. with a reasonable expectation of success in 



creating every element of Applicants' claimed invention. For example, substituting 
natural magnesium hydroxide for synthetic magnesium hydroxide would not be obvious 
in light of the "research efforts . . . directed towards modifying properties of magnesium 
hydroxide to improve its compatibility with the polymer matrix and its degree of purity." 

Specification at 3, lines 1-4. 

Second, the Office incorrectly assumes that the disclosure by Sonoda et al. of 
the grafting a copolymer with an alkenyl trialkoxy silane in the presence of an organic 
peroxide (col, 6, lines 41-46) is an inherent disclosure of "hydrolyzable organic silane 
groups ... for compatibilization of the natural magnesium hydroxide" with the polymeric 
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components or polymeric matrix, as recited by Applicants' claims. Final Office Action at 



3-4. 
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Inherency, however, requires that "the missing descriptive matter is necessarily 
present in the thing described in the reference, and that it would be so recognized by 
persons of ordinary skill. Inherency . . . mav not be established bv probabilities or. 
possibilities. The mere fact that a certain thing may result from a given set of 
circumstances is not sufficient." In re Robertson, 49 U.SP.Q.2d 1949, 1950-51 (Fed. 
Cir. 1999) (quotation omitted) (emphasis added). The claim limitation must necessarily 
flow from the teaching of the prior art. Ex parte Levy, 17 U.S.P.Q.2d 1461 , 1464 (Bd, 
Pat. App. & Int. 1990). Thus, for Sonoda et al. to anticipate Applicants' claims, Sonoda 
et al. must Indisputably, not merely likely, disclose "hydrolyzable organic silane groups 
... for the compatibilization of natural magnesium hydroxide." It does not. 

While Sonoda et al. admittedly discloses the use of a silane compound, that 
disclosure is merely an afterthought. See col. 6, lines 40-55. Sonoda et al. provides no 
examples of compositions utilizing such a compound and offers merely a cursory 
direction to one skilled in the art as to its use. Accordingly, the value of Sonoda et al.. as 
an anticipating reference is highly questionable. 

Furthermore, there is no basis for one skilled in the art to conclude that any of 
Sonoda et ai.'s hydrolyzable organic silane groups compatibilize natural magnesium 
hydroxide, let alone synthetic magnesium hydroxide. Sonoda et al. requires that at 
' least one of its polymers (i) and (ii) be modified with an anhydride of an unsaturated 
; aliphatic diacid. Col. 2, lines 1-3. As discussed in depth in Applicants' specification, the 

I 

t 

; sole purpose of Sonoda efa/.'s anhydride is to compatibilize the filler. See, e.g.. 
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specification at 6, lines 7-14. This limited use is further supported by the teachings of 
the prior art, which states that "maleic anhydride resins can be used as coupling agents 
between polymers - mainly polyolefms such as polyethylene and polypropylene - and 
fillers, in order to Increase the filler acceptability of polymers." Dapon^ Industrial 
Polymers: Fusabond^, http://www.dupont.com/industrial-polmers/fusabond/H-81 624/H- 
81624.hlml (courtesy copy attached). While Applicants cannot be certain that 
Fusabond® is the very same product used by Sonoda et al., the reference shows that 
one purpose of a grafted anhydride is provide resins with an affinity with flame-retardant 
fillers, such as magnesium hydroxide, in order to increase the filler acceptability of 

polymers. 

Since Sonoda ef a/.'s anhydride grafted to the polymers already performslhe 

i 

! very function Applicants' hydroly2able organic silane groups perform, Sonoda et a/.'s 
' silane compounds are NOT present for compatibilization but rather are present for a 

I 

I 

I wholly separate and different purpose, i.e., moisture curing of the polymers. Col. 6, line 

I 

i 42. Further, while Betso may disclose the silane compounds can act as couplers, that 
disclosure is negated by Sonoda ef a/.'s use of anhydrides to compatlbilize the filler. 

I 

'! Sonoda et al., therefore, does not inherently disclose "hydrolyzable organic silane 
groups ... for the compatibilization of natural magnesium hydroxide." 

Because Sonoda et ai fails to teach every limitation recited in those claims, 
independent claims 16, 29, and 30 are in condition for allowance. Claims 17-28 are in 
condition for allowance, for at least the reason that they depend from allowable claim 
16, and thus are not anticipated by Sonoda etal. 
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CONCLUSION 



in view of the foregoing remarks. Applicants respectfully submit that this claimed 
nvention is neither anticipated nor rendered obvious in view of the prior art references 
cited by the Office. Applicants, therefore, request the Examiner's reconsideration and 

t 
I 

reexamination of the application, and the timely allowance of the pending claims. 

Please grant any extensions of time required to enter this response and charge 
any additional required fees to Deposit Account No, 06-0916. 

Respectfully subnnitted, 

FINNEGAN, HENDERSON. FARABOW. 
GARRETT & OUNNER. L.LP. 



Dated: January 24, 2003 




Gordon P. Klancnik 
Reg. No. 50,964 



Enclosures: 

i (1) U.S. Patent No. 4,098,762 

• (2) Dupont Industrial Polymers: Fusabon<r, 

! http://www.dupontxom/industrial-polrners/fusabond/H-81624/H-81624.htrnl. 
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AnoFn^ As'^ OF Wrm-Wauierofli, Llnd & Ponack 
[57] ABSTRACT 

A sovel ma^ttium faydioxidc of the foAula Mg(OH)- 
.having CO a rtmin in the (lOl) direcikm of nof mote 
than 3.0 X 10-', (n) a oyHumte dae in the (101) diieo 
tion of more than 800 A* and 0"") » «P««c surface area 
of las than 20 laVg- The magncaiiun hy<tro»dCp if de- 
sired as r^»H «4ih ankyme Burftctanta, h usefhil* for 
example, aa flie reiardanta for khemtoplasnc lynthedc 
resins and aqnoona paints. The novel mapicahnn hy- 
droxide 0 prepared by heating hi an aqneous medium at 
an elevated prcsswc a novel basic magneviam chloride 
or nitme of thb invention expicased by ibc formnla 
Mg(OH)i*A,niHaO vi^crein A is O or NQ> a is a 
nnmfaer of more than 0 but len than 0.2, and m is a 
Dumber of 0 to 6. 

3 Qalma, 3 Drawing Fiffuvi 
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MAGNESIUM HYDROXIDES HAVING NOVEL 
ffTRUCTURE, PROCESS FOR PRODUCTION 
THEREOF, AND RESIN COMPOSITIONS 
CONTAINING THEM 

This uivcniion relflics to magnesium hydroxides, 
coated or uncoaied with anionic stirface active ageatJ, 
which have a novel X-ray difTraction pattern differcnc 



therein. Since the conventional available magnesium 
hydroxides have such a great strain in thdr structure as 
mentioned above, they have poor afllnity ftir thermo- 
plastic synthedc resins, especially those having great 
hydrophobichy or small polarity, for example, polyole- 
fms. In additioa presumably because of the strong ag- 
gregation of its crystallitcsi iis dispcnibility in resins is 
extremely poor. In factt resin' compositions containing 
the conventional available magneauin hydroxides have 



from those of known magnesium hydroxides Mg(OH)z lo sbapability and exhibit reduced shaping efficiency. 



and exhibit superior operations and efTects in such uses 
as Ore rctardants for thermoplastic synthetic resins and 
a()ueous paints, or precuoreors of magnsium oxide for an 
annealing-separator for ferrosilicon, as compared with 
conventional available magnesium hydroxides; novel 15 
basic magnesium chloride or basic magnesium nitrate as 
intermediaies thereof; processes for producing thetn; 
and to their use. 

More specifically, the invention relates to a magne- 
sium hydroxide, oncoated or coated with an anionic 
surface active agent, expressed by the following for- 
mula 



Mg(OH)i 



25 



which has a strain in the < 101 > dirccuon of doi more 
than 3.0 x 10*^ a crystallite size in the same direction 
of more than SCX) A, and a specific surface area, deter^ 
mined by the BET methods of less than 20 mVg; basie 
magnesium chloride or magnesitmi nitrate as its inter- 
mediate; processes for their preparation; and to their 
use, especially lo a tfaennoplascic synthetic resin compo 
sition having improved properdes such as superior fire 
retardancy or mclt-shapability. 

Magnesium hydroxide has been known from old, and 
used in a wide range of fields. For example, it is used to 
impair firc retardancy to thermoplastic synthetic resins. 
When it is incorporated in thermoplastic synthetic res- 
ins in an amount sufGdent to impart a feasible fire- 
retarding eflcct to the resins, the physical properties of 
the resin, especially, impact strength or elongation 1 are 40 
deteriorated. Furthermore^ the How of the resin is re- 
duced at the time of melt-shsping the resulting resin 
compD$ition» and its shapability and shaping efliciBDCy 
are reduced. Also, the resulting shaped articles fre- 
quently have a silver pattern which causes a poor ap- 43 
fsearance. 

Our invcstigauoos led to the discovery that these 
defects are artribntcd to the structoral characteristica 
which the conventional available magnesium hydrox- 
ides inherently have, especially to their strain, crystal- 
lite size and specific sttxface area. 

AS is well knowni the convenlional available magne- 
sium hydroxides have a great strain, and their strain in 
the <101> direction is 3.6 X 10-' at the least, and 



50 



FurthenDOrcp the poor affinity of the magnesium hy- 
droxides with resins tends to result in the occurrence of 
spaces in the interface between the resin and the magne- 
sium hydroxide particle Thisi in turn, causes the dete- 
rioradon of the physical properties of the resin composi- 
don^ especially impact strength or clongBtion» and 
makes it difficult to disperse the magnesium hydroxide 
uniformly in the resin. The presence of water molecules 
and air formed as a result of the secondary aggregation 
of the crystallites, caos^ a poor appearance to the re- 
sulting fabricated ardcles, for example^ by the formation 
of a stiver patiem, presumably because they are released 
at the time Of fabrication. Accordingly, the melt shaping 
of the resins is diflicult to perform nnooihly, and the 
dispersion of the magnesium hydroxide in the resin 
becomes nonuniform. 

We have made extensive investigations in an anempt 
to overcome the difBculnes associated with the atnic- 
niral cbBTBCteriatioft of the conventional available mag- 
nesium hydroxides, and consequently fotmd that a mag- 
nesium hydroxide having new structural characteristics 
dearly distinguishable from those of the conventional 
magnesium hydroxide can be provided, and thst this 
magnesium hydroxide having the new structure has 
superior properties and is free from the disadvantages of 
the conventional magnesium hydroxides. It has also 
been found that the magnesium hydroxide having' the 
new structure can be produced advaniagGoasly on a 
commcrical scale by a very simple means which has not 
been performed heretofore. 

Accordingly* it is an object of this invention to pro- 
vide a magnesium hydroxide having a new structure 
and improved properties. 

Another object of this invention is to provide a pro- 
cess for producing a magncsiuo) hydroxide having a 
new structure vdth commercial advantage. 

$itU another object of this invention is to provide 
intermediates useftil for providing a magnesium hydrox- 
ide having a new structure, and a process fbr preparing 
the istcraediates. 

Still another object of this inventicm is to provide a 
magnesium hydroxide coated with an anionic surfuae 
active agent which exhibits more fhvoxahly improved 



frequenUy reaches about 10 X 10-'. The crystallite sixc 55 properties for use as a fire rctardant for ihcrmoplaslic 

of the conventional ma^esium hydroxides is small, and synthetic rshu. 

about 700 A at the largst, and generally in the range of A further object oi this invention Is to provide a oae 

100 to 700 A. Furthermore, they have a high surface of a magnesitmi hydroxide having a new siructure 

area determined by the BET method, which is 20 m^/g which is coated or uncoated with an aniomc surface 

St the smallest, and in the range of 20 to 100 m^/g. The 60 active agent. 

great strain in the structure of magnesium hydroxide The above and other objects and advantages of this 

means ihat the polarity of the surface of the crystallites invention wiD become more apparent from the foUow- 

is large and the crysteUite lend to aggregate second- ing description. 

arily with water as a binder. Thus, secondary aggrcga- The magnesium hydroxide of this invention is ex- 

tion occurs readily, and the crystallites aggregate into 65 pressed by MgCOH),, and has a strain, in the, <101> 

particles with a sine of 10 to 100 microns. Thus, even direction, of not more than 3.0 x 10-^. The magnesium 

alter the drying of magnesium hydroxide, the aggregate hydroxide of this invention can be distinguished from 

contains negligible amounts Of water and w trapped the conventional magnesium hydroxides Mg(OH)) in 
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that the stmin pf ihe latter is at least 3.6 X 10-'. U$u- 
aUy» the strain in ihc <101> difcciion of the magn^ 
siuxn hydroxide of this invention l» witbn the range of, 
say. 3.0 X 10-5 to 0.1 y lO-'. Fuflhennore, the magne- 
sium hydroxide of this invention has a crynaljitc sim m 
ihe < 101 > direction of more than SCO A, This is an- 
other siruccural feature of the magnesium hydroxide of 
this invention since the crystaUite of 'he convcn- 
i5onal magnesium hydro«dcs are lOO to 700 A. UsuiHIy. 



line substance. For exiimpl.% ihi« cm be "«=««'»'P^'»?J 
by adding calcium hydroxide in an amount w aaiislV *e 
above-mentioned equivalent relation to an eqneons so- 
lution of magnesiiim cUoride, magnesium nitrate or 
both magnesium chloride add calcium chlonde. Exam- 
piA of the alkaline substance are calcium hydroxide, 
ammonia and alkali metal hydrosido. 

The magnesium hydroMde having the novel structure 
in accordance with thU invention can be produced by 



^ni n^gn^um hydro«dcs axe 100 ,o 700 A Usually. ^r^c. with Ua. invention can be P«-»«- ^ 

the ciysiSlite size of the magnesium hydrowde of ihJs ia h^^ng the basic magnesiom chlonde or baac magne 

invention is within the range of more than 800 A to ^.^^ Mg(OH)^^^mHlO formed by the method 

10000 A. . described above, in an aqueous medium M an elcvaUtf 

Furthermore, whfle the coavennonaj magnenum -jejs„« preferably at least about 5 Kg/cm», for exam- 

hydroxides have a specific surface area, dcte^mnM jbout 5 to 30 Kg/cm*. At this Ume. it is not neea- 

Ihc BET method, of 20 to 100 m Vg. the speciTic surface i5 ^ ^^^^ ^ ^anc naen^tm chloride from the 

area of the magnesium hydroxide of this m«enbon de- ^^^^ mixture containing it. but the reaction mixture 

termhied by the same method is leas Ibaa M m /g, for directly heated at an elevated pressure. This 

example, at least 1 mVg but Itas than 20 m /g. „™cedure is oreferred. Tlie magnesium hydroxide hnv- 

Magn«ium hydroxides of this mvenbon ha-mgopt,- f''^^^^^^^ aeooS* with this invention 

mum improved properties have a ""bm^™ » e^en when ordinary magnesium hy- 

Sc*^ magn^ium niuate of the foUowing formuU ^, m^es™ ^J^J^lf^;:^^'^. JT- 



wherein A is a or NO> x is a number of more than 
0 but less than 0,2, and m is a number of 0 to ^ ^ 
which dllTers from the conventional magnesium hy- 
droxides expressed by Mg(OH>j or the conventional 
magnesium hydroxychloride expressed by Mg(OH)ap 
in an aqueoie medium at an elevated pressure. 

The basic magnesium chloride or magnesium niUate 
of the above formula can be formed by reacting magne- 
sium chloride or magnesium nitraie with an alkaUne 
substance in an aqueous medium* the araouni of the 
alkaline substance being a eonuoUed amount with re- 
spect to the magneshus chloride or magnesium nitrntep 
J-.r-^.wi,^ n 1 n Amiivalemt. more nrcferablv 0,5 to 



treaUBeni at an elevated pressure can he performed at a 
lemperamrc of, say, about 150' to about 250* C- 

As compared with the conventional magnesium hy- 
droxides, the magnesium hydroxide having the new 
slructure described hereinabove has a markedly smaU 
strain in the < 101 > direction, a large ciystallite size m 
the same direction, and a very low speciHc surface area 
determined by the BET method. Because of these stmc- 
mral characicristici. the surface polarity of the cryat^- 
IHis is extremely small or nearly zero, and the second- 
ary aggregation of the crystallites docs not appreciably 
occur. In addition, the magnesium hydroxide of thw 
invention is non^bulky, and has a low concentration of 



to ihrm^e^chloride or magnesium nitmte, invention is non-bulky, and Has a low ^ 

?rSrS.ly O.TTo.95 equivalents more pTcferably 0,5 to vacancy. TJ^s serves to 

0 95 cau^valcnt per equivalent of the latter. the poor affinity of mAgnesnmi hydroxide wiih r«ms 

^ pr%V^^^^ of thi compound of formula poor shapabfliiy. or poor '^^^^^^^'^^^^^ 

M«(Om,jA,mH,0 used in the manufacture of the shaped articles which are associated with the mcorpora- 

magnesiSThydroxide of this invention, it is preferred Hon of the conventional magnesium hydroxides m ther- 

SiarX equivalent ratio of [OH] of the alkaline sub^ moplastic resins. Also, the defect of the "^^^^oi^ 

stance to [Mg*+3 of the magnesium chloride or magnet physical strength of the shaped axticles can be elrau- 

sium nitraie be maintained at 2lOHl/IMg*+] = 0.3 - nat«i. . 
0.95, and also a suRiciem amount of a cWonnc jon be The strain in the <101> dirc«iionp the crystallite size 
present during the reaction. Favorable results dirccdon, and the specific suxlhce area by 

obtained by adding the alkaline substance, for example, » method are measured by the fallowing mcih- 

caicium hydroxide, in a controlled amount meeting the Method of measuring the Strain in the <IOl> 

above equivalent relationship to an aqueous solution Section and the crystallite size;- 
containing, for example, calcium chloride as weU as On the basis of the following expression, (sin 0/\) is 

magnesium chloride- Mg(OH)i obtained by convtm- pioncd in the axis of abscissas, and (flcoa© A) in the axis 
rional processes cannot become a magnesium hydroxide » r crystallite size (c) is sought from the 

described heremabove even . 1 _ . , .k. «fyaln M is 



having the new structure described hereinabove even 
when it is heated in an aqueous medhun at an elevated 
temperatt&re. Basic magnesium nitrate can be prepared 
in the same way as above except that magnesium nitrate 
is used instead of magnesium chloride, and can equally tiO 
be used in the prepaiation of the novel Mg(OH)iof this 
invendon. 

The reacrion of forming basic magnesium chlonde or 
magnesium nitrate is carried out at a temperature of 
about 0' to about 50' C, preferably at about 10* to about 
20' C The reaction is carried out in an aqueous medium 
under conditions such that the magnesium chloride or 
magnesium niiraic can be ftilly contacted with the alka- 



pioneo in uic aw wi Bw^a««aM, — — v C e 

of ordinate. The crystallite size (c) is sought from the 
inverse unmber of the intercept, and the strain (ij) is 
obtained by multiplying the gradient by i 

wherein X is the wavelength of X-rays used (when 
they are Cu-K^rays, the wavelength is 1.542 A): ^ 
is the Bmgg's angle; and ^ is the true half-max- 
imum breadth in radian* 

In the above equation, P i» determined by the follow^ 

ing method. 
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The diffiaeiion pioHlo of the (101) snd (l") P^"" 
art measured using CD-K,iBy« generated « 35 
1 3 mA M a sowce of X-rays. He mearaniig conditicns 
are u foDows: 



6 

:on tinned 



Velogiiy of (he toDluuieUu. 
Chut vekicaiy: 
Slii width: 
Diveretnci: iliu 

Scftttcriiig rih: 



]0 nun/ 



(202) pImO 



0.3 



r 



2' 



r 



10 



\3 



With regartJ lo the proiUca otrtainal the ^dth (B J a a 
beighi half of the height from the baOcgFround to the 
difTraciion peak is measured. Prom the rcknaj of the 
split width (6) of K^aBd Kaio rfioum m ^^ ^^ 
the accompanyog dra^vings. S of the (101) and (202) 
plane to 2a U read. Then, on the basis of the B„aadfi 
values. B W determined from the idanon betwera a/Bj 
and B/B,sho^ is FIG, 2. The diffraction profiles of » 
high puritv (99.999%) sDia>n are ineaswed at ^ 
widihr4"-0.3 mm-r. and .^^^ 

is deleimined. Tbi* half-maiunum J^^^ 
.BBiart2eiomakeaffBphicrepresentonoo8ho>i'ingthe 

rKn bcto^ecn b and 26. Prom b corresponding to IB JS 
in the (101) and (202) planes, b/B « <J^*«»^^* ^ 
Shown is no. 3. ifl detcnnined from the relation 
between b/B and /3/B. Method of measurmg the spe- 
cific snifaiic area by the BET mcih«ad; 

Using a niliogen adsorption isotherm method, the 30 
specific surface area is deicrmiaed by a th^VPf'f 
plotttng of Mtrogen adsorption isotherm at - 196 t . m 
the calculation, the cross sectional area of Njmolecuio 
adsorbad is set at The specimens arc subjected 

to the nitrogen adsorption vai after havmg been evacu- 35 
atcd in vacuum at 100' C for 30 minutes. 

Known basic magneshim chlorides whose existcacc 
have been confirmed and which have been registered at 
ASTM are listed below. The numbeia in the last column 
represent values for a- 



ASTM No. JM13^ 
dA 




7Jl 


lOD 


5.B7 


20 


4.12 




4.QA 


AO 




iO 


).tn 


20 


Z.76 


ID 


2.63 


60 


2.S3 


40 


2.43 


20 




100 


•U£ 


fiO 


2J4 


40 



l/ll 



l-M 

1.72 

1.6B 

I.SS 

1J5 

1.52 

1^1 

}M 

1.49 



10 
10 
10 
40 
fiO 
10 
20 
LO 

40 




ASTM 
No. 



Ponbiil* 



12-U« 
12-122 
12-123 
12-131 

7-4U 

7^20 
7-419 
3-0100 
12410 

11- 328 

12- 133 



Me,a,(CMn4.4H^ 




2/3 
1/3 
VS 
1/2 
1/2 
1/5 
1/2 

1/3 
1/3 
1/2 
I 

1/2 
1 

2/3 



45 



1M 
7.93 

7.Z7 

s.fn 

4.11 

4.03 
3.6S 

3-48 

3.01 

3^ 

2.7»» 

175S 

2.629 

2,931 

2.4M 

2.436 

2.404 

2.344 

2.261 

2.144 

1.977 

l.SBB 

1.866 

i.as 

1.B40 
1800 
1.724 
1.709 
1.696 
1-626 
1.S90 
1.575 

1^ 
1.537 

1J29 
IJ23 
1.507 



25 
100 
55 
20 
30 
25 
4 
20 
4 

4 

2 

4 

25 

4 

4 

12 

iO 

90 
4 

60 

14 
2 
2 
4 
2 
2 
2 
4 
3 
10 
2 
13 
2 
39 

12 
B 

16 

1 



302 
106 
20& 

113 

oos 

113 
304 
115 
211 
213 
211 
109 
1010 



020 



50 



Basic magnerium chloride of the inveaiion: 

Table 1 

In. 




55 



As win be clear from the above list. ASTM No. 
12-123 and No. 7^ in which x ii (1/5=0.2) sm^ 
among those listed above are moat similiff to the b^ 
magnesium chloride of this invention- The X-w 
fraction data of these toown compounds dcscribrf by w 
ASTM and the X-ray diffraction data of the novel basic 
magDcsiam chloride of this inventioa measured by the 
same method are tabulated below. 



6.1B 
4.09 
2.7D4 
2.263 
2.030 
1J63 
I.S36 



Z7 
34 

9 

39 
14 



101 
106 
101 

no 

113 



65 



ASTTl! No. ta-123-.- 

dA 1/3 



I 



1/1, 



IlJ 
7.99 



lOD 



2.04 

1.97 



40 

10 



It is clear from the above X-rBy diffreotion data that 
the magnesinm chloride Mg(OH)j^a^aiHzO of tto 
mvcntion has the novel structure different from the 
structures of the known compounds- 

Similar data to thOM in Table 1 of the novel basic 
magnesium nitratCp an istermediaiep of Ods invenuon 
rcpwentcd by the formula Mg(OH)ia(N03)^HaO are 
shown in Table 2 below. The caistcncc of basic magne- 
sium niuate is not described by ASTM- 



■ 

I 
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8 



d(A) 



I/I, 



hU 



e.iB 

4.07 
2.630 

Z.Q11 
\M 
1.936 



100 
42 
19 
13 

9 
19 

9 



003 



102 
105 
108 
WO 
113 



If desired, the mBgnesiiun hydroxide of the mvendon 
may be treated with an aniooic surfece active agent to 
form solid particte of magncMum hydroxide coated 
with the surfactant This form is more preferred m usmg 
it as a riie rctardant or a firc-rctardiag fUler for thermo- ^ 
plastic resins or water-soluble paiata. The coatog can 
be performed by contacting the magnesium hydroxide 
with anionic suifactania. For example, ao a^eoua soIUp 
rion of a desired amount of an anionic snrfaciani is 
mixed with solid particles of the magnesium hydroxide ^ 
under conditiotts such that they contact each other 
sufTicienUy intimately, for example, by agiiaimg them 
Bufficienily. or by hydrothennaJ treatment at \Z0 to 



polyester rcsina. polycarbonate resins, nylon rcains, 
acetal resins, and blends of these resias- These composi- 
tions may be provided in the form of melt-shaped arti- 
cles. Furthcnnore, by incoiporating the coated or un- 
coated mapiesium hydroxide of this invention in pamcs 
or lacquers in an amount of about 5 to about 150 parts 
by wdghi per 100 parts by weight of the resin vehicle, 
paint compoeitions having improved propenies can be 

obtained- , . . 

Various conveniionaJ additives may fiirther be incor- 
porated in the thennoplastic synthetic resin composi- 
tions or paint compositions in accordance with this 

invention* ^ , ^ 

Examples of these additives arc coloring agents (or- 
ganic and inorganic pigments) such as isoindolinone. 
cobalt alumioaie, carbon black, or cadmium sulfide; 
other fiDciB such as calcium catbonato, ahmuna* zmc 
oxide or lalc; antioxidants such as 2,6Ndi-t-buryl-4- 
mcthylphenol. 2,2'-methylenelrfs (4-methyl-6"l-butyl- 
phenolX dilauryl thiodipropionaic or tridecyl phoshiie; 
ultraviolet absorben such as 2-hydroxy-4-mcihoxy ben- 
zophenone, 2(2'^hydroxy-5'-methylphcnyl) bcnaotnaa^ 
ole, l^thylhexyM'Cyaao-a^a^ipbenyl acrylate, phenyl 



250- C thereby to form a solid powder of ma^esium »^ ^^^j ^^'AI/j:;;:;;^^!^!!^^^ ralfidft plasricizejs 

hvriroude coated with the anionic surfactant. By this „ salicylate or nickeWrisoctyl phenyl suinoe; pimamam 
hydroMde ^oatrt wi^^^^ ^hmicallv ad- ^ such as di-2-cihyl hexvl phihalate. dl-n-butyl pbthalate, 



contacting operation, the surfactant is chenucally ad 
sorbed onto the surface of the soUd particles of the 
magnesium hydroxide, and this can lead to more mi- 
proved propeniffl when the magnesium hydroxide is 
incorporated in thermoplastic synthedc rcsiaa or water- 
soluble paints. 

The amount of the anionic surfactant to be coated can 
be adjusted optionally. Solid powder of the magnesium 
hydroxide of this invention coated b^. using an aqneoua 
solution coniaininfi about 5 millimoles to atout 30 milli- 
moles, per liter of water, of the surfactant is preferred* 
for example. The amount of the anionic surfactant ad- 
sorbed onto the solid particles of the magnesium hy- 
droxide of this inventioa is preferably about i to about 
3 rimes, more preferably about 1 to about 2-5 limes, the 
amount pC in millimoles) required to coat the entire 
surface of the solid particles (one gram) with a mono- 
layer of the surfactant molecules. The amount X (tnilh- 
moles) can be calculated in accordance with the follow- 
ing equation. 



30 



35 



40 



45 



X = 



wherein C is the absolute value of the adsorption 
cross-fiixtional araa HAf\ per molecule of the ani- ^ 
onic surfactant used, and Y is the absolute value of 
the specific surface area (mVg) of the magnesium 
hydroxide of this invention. 

According to this inventioo, there can be provided a 
composition containing uncoatedmagneainm hydroxide ^9 
of this invention or the magnenum hydroxide of this 
invention coated with an anionic auHisce active agent 
For example, compositions having improved proper- 
ties, especially thoae useful for melt shaping, can be 
provided by incorporating the coated or uncoatcd mag- 60 
nesium hydroxide of this invention in a thermoplastic 
synthetic resin* preferably those having great hydro- 
phobicity and great non-polarity, as a fire retardant or 
hrc^^reurding flller in an amount of about SO to about 
250 parU by weight per 100 parts by wdght of the resin- 65 
Examples of the thermoplastic syEthedc resin include 
styrene resins such as a homo- or copolymer of styrene. 
olefm resins such as homo- or co-polymcia of olefins. 



such as di-2-cihyl hexyl phihalate. dl-n-butyl pbthalate, 
butyl stearate, or epoxidized soybean oil: and lubricana 
such as zinc stearate calcium, aluminium and other 
metal soaps, or polyethylene wax 

These additives can be used in customary amounts. 
For example* the amount of the coloring, agent is about 
0.1 to about 3 parts by weight; the amount of the other 
fiHer is up to about 20 parts by wdght; the amount of 
the antioxidant or ultraviolet absorber is about 0.001 to 
about 5 parts by weight; the amotmt of the plsdticizer is 
up to about 20 parts by weight; and the amount of the 
lubricant is up to about 10 partB by weight. aH thac 
amounts are based on 100 parts by weight of the resin 
component. 

The anionic surface active agent used to coat the 
magnesium hydroxide of this invention includes, for 
example, alkali metal salts of higher fatty acids of the 
formula 

RCOOM 

wherein R is an alkyl group containing B to 30 carbon 
atoms, and M is an alkali metal atom, alkyl sulfate 
salts of the formula 



AOSO,M 

wherein It and M are the same as defined above, 
alkylsulfcmate salts of the formula 

RSOiM 

wherein R and M are the flame as defined above, 
alkylary] sulfonate salts of the formula 

lUuyl*SO^ 

wherein R and M are the same as defined above* and 
sulfosuccinate ester salts of the formula 

ROCOCH, 
ROOQCHSO^M 
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9 ^„:„ i- the < 101 > direction of 1.20 X lO-i a ciy> 

These anionic snrfact-ntt can be either alone or id ^ ^^^^ «,«. by the BET method, of ••2 m'/B- 

"tSS^LlTpSTthc .urf«e active .^ent arc EXAMPLE 3 ^ ^ 

codSm rteawte, potassium behenate. sodium monui- 5 procedure as ia EMmpIe 1 was perfomed 

S s^^JSUute. pou«rf«m P*tah»te, «-l«m lau- «cept *at luotH^of the ammonia sol.^ 

^tassiLn laumui aodium dflawylbenzen^ulfon- l«t ^ course of about 10 mmu«. A 

2^^L.h»B octadecylsulfate. sodium lauryUulfonate ^TtjfeJSction mUrure was j^"'''* "1^^^^ 

or d^ium 2-»ulfoethyl a-sulfosteanite. >0 Sender was immediately naMfeiied lo a iWUer 

^.TroIJewing Example, «.d ^T*^ E^wherc iHIL bydrotbe^ally treated at 200* C for 

Olostratethepr^entmvenuon-orespecficany. previously removed, immedi- 

^''''^ ' • .5 atewXTJeSSoTwrfflttX reduced pr«sure. 

Five Uiers of an aqueous sdulion of inaBneaiUfflchlo. 15 <^^^ „d ,he« with acetone. TTw 

ride coBcenwioB of 1.5 mples/liter (the temper- "^^^ to an X-ray diffemaon analywa 

"wrerfthe Sution was IS" Q was p aced " "-J^™ a 3,^^S»- The X-ray diffiaciion d»W«d 

vessel having a capacity of about 10 bteis. and the sola- «d a cd ^^^^ snbsumce shown m 

U« wJ wmcienUy stirred by »^^«![ » ^^f^^ « 'Sle* -^e chemical analyria showed that prcd^^ 

Mnmoma sohidon was with a concentnnon of 10 ^ ^ „^ composition Mg(OH),5>.CW»-mHif> 
les/liter (the temperature of »»»""L ^Lrto^l The hydrotiheimally treated product ^J^'^^J' 

added m an amount of 1 .35 Utere ,ed JUd pressure, washed with water, and then dne«L 

Equivalent of the magnoiuo chlonde. ..e. '^e rating tnagnedum hydroxide had a stram to 
S.tofn:asnesiumchloride)overthecour.eofaboutl0 ^ U.e'<101>|fe^»^^^^^ 

^^^^Sy the X-ray difftaction. ^J^^^^^^, ;SSoTprSucing sodium ihloride from s« waur 

Meniified as basie magnesium chlonde havmg the suw- P'~j„4-chaBge niembraae method; Mg»* - 1.58 
S« defined in the VT'^^j^f^T^T^^^ S^l^li^ tS?2fo.765 mole/liter) and 8.2 Ujer. Xcor- 
aaalysis showed that this product had the 60«^"°«» Lpondbg to 0.8 equivalent of magn«.Hm chlonde) of 

cry taltodoB was confimed by DTA «JTGA. to 1.54 mole/Iiier were each mamtamed at 30 C 

ailiately after the reaction, a greater portion of Uie ''^ ^ placed iA a 2-bl« reactor 

SSsuspenrion wasplacrf^a 2W.ter «^cl^ ^S^^th an Ovemo-Sng device. --^^^^ " 
aadhydrothennaUy treated at » ™! ^ ^iTllie temperature of the water was "4jiist«^ to 

heat-treatment was carried out J hourt « JJ""-^ ^ „p,, mued aqueous solu- 

from the end of the reaction because this Hon of inajiesium chloride and calcium chlonde aad 

^Tce had to be treated -hfle It A^aS^uf^u^of calcium hydroride were fed mto 

posed. After the hydrothennal ^^"^ St^of at a feed rate of 100 al/min.. «d 82 

was filtered at reduced pressure, washed wt4 water and , ' " jSvdy to perform the reaction. After the 

STed -^iTproduct obSned was identified tuag^^ «5 ^n^-. g'^^J'o.e Suiting suspension was intfie. 
Suni hydroJide by X-my diffraction. It had a «f am m " ^ a SO-liter autoclave, and hydro- 

rir< 101 > direction of OW X 10-'. a ciystallte 5»e J'^'J'^Sf.t US' C for 8 hours. TTie remaimier 

face area by the BET method of 6.7 m /g. ° ^ acetone, and " 

EXAMPLE 2 *-r''^,£ciJ:iSaSr.l?"SS^^ 

Tltee»-.prc«du« asin^ple 1 -Pe^^^; ^'^^^y'Sa^^SJC^at'tbe product w„ the 

except thai the ammonia sbtution was ^JJfJ » » J^d sutetaace shown m Table I. As a result of Ae 

anoimt of 1.05 liter* (coriesi»ndlng to 0.7 equn^alearo^ chemical analysis, this product waa found to have the 

aagnsium chloride) over the course of » "J^^^uon Mg(bH), ^Ooas.JnHjO. TTie hydrother- 

Ut^A part of the resulting '^Sy 3 "^d pSduci ffllered at reduced pr«s«e. 

filiered at reduced pr«suxe, and tiien 3ed with water, and dried. The tSBgneslum hydroa- 

washed with water and then with /"Si Zso oj^ed had a strain in the < 101 > direction of 

campositioaM|(OH)u»Cl«.,».nxH,0. EXAMPLES 

oTihe other hand, the reacnon mature P™«^" of aqueous solution of magnesium m- 

a ICUter autoclave immediately after Uie reachon, and U Two ™ f j n»|e/UtcT (the temperature 

hydr^thermany ueated St 170' C for « »Jc^».Tlf y^rs^iX^- 15' O was plac«i in a reactor w,th 

uet was tatered at reduced pressure, "'»^;"^ rf! ° of about 5 liter*, and stirred thoroughly by a 

va, and dried. The resulting magncsjua hydrowde had a capacity 01 aoou 
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9 „ in the < 101 > direction of 1.20 X lO-> a ays- 

Wherein R and M 0* «-.c " defied .bov. J^^^^t *I <^01> dix«tio„ of 52^X. . 

Tliese iiaionic mfactantt cm be used either alone or » ^^^^^ ^ „eihod. of ».2 iii»/g. 

iStr^ rf^c ™rface active ,gcn. arc EXAMPLE 3 

sodiom steamte, potassium behcnate. sodium monta- 5 procednre as ia EMuple 1 waa Pf««?«* 

mi. po<assi«m laurate, »dium «Ja»wy'^"^?i^ Jtt «Jded%vef the course of about 10 nunuw. A 

rtl!*^tas.h.B> ocudacylaulfate, sodium lauryUulfonate J^^TtheSction ««r-r« v«i««v«l, 

or dtodium 2-smfoethyl a-sulf«wte««te. '° SSnder was immediately traMfeired to a I Witer auw- 

TV foUowijts Example and Co»P"""rV^P'* ^«e where it wa» bydrotbennally t«ated at 200 C for 
fllu«inite the preaeni invention more specifieany. 

TTVAMPUfi 1 The reaction mUiure previously raoovrf. mme*- 

EXAMPLE 1 . „^ , , » JIafter Se reacdoii. ww filteied at reduced pressure. 

FivelL«.aof an aqueous solution of rn<>Bn«i«^^ '3 :S^h.3 JiiU water and then ^ 
ride with a coacenuatioii of 1.5 moles/liter (the temper- wo w , „ x-ray diffiwsuon aaaljwa 

awe rft^ ^ntion was IS' Q was placed " i 'eacbon ^^^^""^^ -n^e X-ray dif6actionj«ho*ed 
vSavingacapacityof about £ ^r^uct Jas the novel ^^lanoe shown « 

lion wa» sufficiently stirred by °f » ^T^" ^ ^ !^ble 1. Ae chemical analysjf -Aowed thattte product 

ammonia solurion was with a concentration of W ™^ ^ „^ composition Mg(OH),^,aa«.mH/^ 
les/liter (the temperature of the ^J. f .^'^ %c hydrlSermally treated product 

added in an ammmt of 1 .35 Utets *° ^9 i •> ^^essure. washed with water, and then dttetL 

S«valent of the magncrium chlc«ide. ..e. P" ' r^tuig aagneaium hydroxide had a stnun ta 

teLtofm.gnesiumcWoiide)overthecourseofaboutlO ^ J^^jJ^T^XcuTof iOS X 10-\ a crya^ ^ 

minuto. . «^i»«tv in the < 101 > direction of 2M0 A, and a epecific aur- 

r,^ r t^'^id^XSriSS^S.rJS'SS^ ScLi by the BET method, of ..9 m»/g. 
SI ^hta^-KrtiA aoLue. The product EXAMPLE 4 

dried for about 2 bow ai room temperature, and ^ aoueoua solution of magBesjiwi 

aX^ by X-ray ^^^^"^ ^£^^,^1 oJ^£^ c^^^ ^rSST^^wiS 
ri, ae^od. By the X-ray «a«»?^'^?J: ^XoiTIi^^ pr«*«« P«dudng sodium «="°™\f "."T,^ 
ideniined as baSie magnesium cWonde havmg by an ioniichange membraiie method; Mg*^- »|5» 

mie definal in the preaeat invenaon. TTie chemcai °f " ' Ca»+=0765 mole/Wer) and 8 J hten (cor- 
'^y^towS that^this product h«i the co-P^t>«« 3,. ^^^^^SgSo.g iav\l«t of ma^^ 
Mg(OH),^ CWmHA Tie P^^r?^ ^'^^^f " '^^m solution of calcium h^droade m a coM^ 
crystalliiation was confirmed by DTA «»» ^A. to ^ „f , 54 „ole/liier were each mammmed ^ 
n^udy after the reaction, a greater portioii of tbe , ^ placed in a 2-llter reactor 

^Sis-sp-nsio. w..^ac«lma 2^^^^ 5SpS^d>^verflo-5ng device, and steed by a 

and hydrothermaUy treated at » J™^ ^ ttifferThe temperature of the water was adjusted to 

ni-^eatn.en. w-s carried ^^^^ Sg ^^B P'""?*' ""^A 

rroB the end of the reaction because this ^ ^csium chloride and calcium chloride aad 

«M,ce had TO be treated while it ^'^'^^^^^^ ?h?a5^^1««i°n of calcium bydroride were fed mto 

posed. After the hydrothertnal uealinwt, Ae product '""^^ ^ , r^ed rate of 100 ml/mm.. Mid 82 

wratercd at reduced pressure, washed wi* watex and *f, i^'" J^J'vely to perform the reaction. After the 

S^ed ?iVproduct obSned was identified as tMgi^ «5 ^^gS ^f the suiting *fi«^«- 

' rium hydroiide by X-ray diffractiop. It had a «ram m " to a SO-liter autoclave, and hydnr- 

rir< 101 > direcriou of 0 970 X 10-', a crystoHjtc ^ J^'^Sat 14S- C for 8 houn. TTie remaiwier 

rtbl <101> Jr^eLti™ mixture was filtered at re*»=edpr 

face area by ihc BET method of 6.7 mVg. ° ^ ^ Bceione, and dned at room 

EXAMPLE 2 ^Pcr»P>X^tai4i^0^Thtpi^t;»>BB^^^ 

. ^ «4 «xniv «Ml&action analysis and a chemical analy^. 

same procedure as in &ernple I P^^^-^J ^^^y^Sou sholl^d that the product was Oe 

eacept that 4e ammonia sohmon was "Jded m « ^^s"^cc shown in Table 1. A. . result of Ae 

BDOunt of 1.05 liter* (coneapondlng to 0.7 ej^^'f'*"^ chemical analysis, this product was found to have the 
nagnoium chloride) over the courte of « ^^^^^on lSbH),«Clo»,JnH»0. The hydrother- 

STa part of the resulting suspension was '«»«d.atdy ^^°^^^^Jt'Z> filtered at red.uort pressure, 

filiered'^at reduced pressure, and tb«. *««»f"y S^JSS^water, and dried. n»e magnesium hydroa- 

washed with water and then wiU, acetone. 11^ result- a strain tn the < 101 > direction of 

ing product was subjected « an X-ray difl^noaaM^yj f "^J^.t cn^te rize in .he <101> dke^ 

sis i,d a chemical aaalyaa- By the X-ray ' " L 3,50 1 andTspecific surface area by the BET 

was identified as the novel wbs«n« shown « TeW^^^ rf^250 A. an ^ ^ 
■rte chemical analytjs showed th«th« product had the metftofl 01 * 

composidoii MB(0H),4„Cl<,„a.BH A EXAMPLE 5 

Ouiie other hand, the reaction mature P^«^" _ ^f an aqueous solodon of oagnesium m- 

a lO-Uter autcKlave immediately after Uie reactton, «d 65 Two W'"^ „f ^ „ole/liter (the temperature 

hydrothermally treated at 170' C f" » ^o^^^e prod- ly O -as placed in a reactor wuh 

an was filtered at reduced pleasure, """^"Ij^^ f ^J^t, of about 5 litera. and sdned thoroughly by a 
lei, and dried. -nie resulting magBcBum hydroxide had acapacic, 1 w. 
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stirrer. Ammonia solution (ai 15' C) in b conccntraaon 
of 4 mole/liier was added in an amount of l.S mm 
(coiresponding lo 0.9 equivalent of the mDgnesiuiii ni- 
traifi) over the courec of aboiat 20 minutes. Two liters of 
the resulting suspension was immediately transferred to 
a 5-liter BUioclave. and hydrothcrmally ireaied at 170 
C for A hourt- The remainder (1,8 Utcrt), munediatcly 
after the reaction. *aa filtered a; reduced pressure, and 
thorou^y ^washed with acetone. The product 
subjected lo on X-ray diffraction analysis and a chemi- 
cal analysis. The product wae identified by ^•'^ 
diffraction as the novel substance shown in Table Z- The 
chemical andysis showed thai the product had the com- 
tx»iiioD Mg(OH), (NOJi^T^ mHiO. The hydrother- 
maUy ueated product was filtered at reduced pressure, 15 
washed wiih water, and dried- The magnesium hydrox- 
ide so obtained had a strain in the < 101 > direction of 
2.40 X 10"', a crystallite site in the <101> duection 
of 4200 K and a specific surface area by the BET 
method of 9.6 mVg. 

COMPARATIVE EXAMPLE 1 

Two liters of an aqueous solution of magneaum chlo- 
ride in a conceatraiion of 1.5 moles/liter was mam- 
tained at 40" C, and thoroughly stirred. An aqueous 
soluiiOD of calcium hydrojddc in a concentration of 1.5 
mols/lHer was added to [he stirred magocsiuxn cWo- 
ride solution in an amo^t of 2 liters {corxcspondjag lo 
otie equivalent of the magnesium chloride) over the 
couiBc of about 60 minutes. The reaction mixture o^ 
tained was filtered ai reduced pressure, and 
with wftier. The pit>duct was fUtered, and dned at 80 C 
for 10 houiTi. The resulting product was identified as 
magnesium hydroiide by an X-ray diffraction analysis. 



mediately after the reaction. u<as ^^^f ' ^"^^^ jL^!^'" 
autoclave, and hydroihennally treated at 170 C forj 
hours. TTie hydrothermally treated prod"";»'a«.^'!I5^ 
at reduced pressure, washed with wier, and dn^- ™ 
product had a sirab in the < 101 > direcuon of 3-70 X 
10-'. a crystaUiie particle st» in the < tO! >dliecnon 
of 647 A, and a specific surface area by the BET method 
of 26 mVg. The compound before the hydroihennaJ 
treatment had a strain in the <lOl> direction of 4.83 
X 10- \ a crystallite particle size in the <101> oiwc- 
tion of 476 X. and a specific surface area by the BET 
method of 31 mVg» 

EXAMPLE 6 

2.2 Kk of the magnesium hydroxide obiained in Ex- 
ample 2 having a strain of J. 20 X \0-\ a crystalhie 
puiicle si2e of 5^60 A. and a specific surface arM of 4^ 
mVg was further dried at ISO* C for 3 hours, and mued 
with l.B Kg of polypropylene having a melt index of 6,0 
and a density of 0.91 by aHenschel mixer. The composi- 
tion was heated to about 230* C, and melt-kneaded m an 
eatnider. The resulting resin composition was nyeciion- 
molded into a plate. The physical propertis ™ ^ 
rctardancy of the plate were evaluated by the ASTM 
standards and the UL slandards. The results obtamed 
arc shown in Table 3. 

EXAMPLE 7 

2 2 Kg of the magnesium hydroxide obiained in Ex- 
30 ample 1 was placed in 10 liters of an aqueous solution rtf 
sodium stearate in a concentration of 10 X 10" molc/- 
litcr. The miztore was maintained at 80" C for 2 hour* 
with stirring to coat the surface of the magnesium hy- 
droxide with the sodium stearate. The product waa 

. t^^'^^Jt m^^mt* Bunr^v Attn 



20 



25 



?rP^'^?fl^J'Si.:Zl™X ™tel^;? dried. Udng U.e r«ulti»B dried prod«i of. 



litere of wiier, and hydroihennally treated at 250 C for 
& hour* in a iO-liter aatoclave. The hydrothermally 
treated product was filtered ai reduced pressui^ 
washed ^ith water, and dried. The product obtamed 
had a strain b the < J01> direction of 3.70 X 10-^ a 40 
crystallite size in the <10l> direcuon of 56ft A, and a 
specific surface area by the BET method of 32 mVg. 
The compound before the hydroihcrmal treatment had 
a strain in the < 101 > direction of 4.76 x lO'.'p a crys- 



dried- Using the resulting dried product instead of inc 
magnedusi hydroxide used in Example 6, the same 
procedure as in Example 6 w«s performed. The results 
are shown in Table 3- 

COMPARATIVE EXAMPLE 3 

The same procedure as in Example 6 was performed 
except thai 2.2 Kg of the magnesium hydroxide ob^ 
tained in Comparative EaampU 1 having a Siram of 4.76 



ullite .J« m fl.e <}°^>^^^^.^^l?t^ J^SJt ^ea of 21 mV. w» used ume^ of d.e «Kgncsiam 



UUII^C 01^B 111 • — ■ ^ — — 

specific surface area by the BET method of 21 mVg. 
COMPARaTTV^ EXAMPLE 2 

Four Htcra of an aqueous solution of magnesium chlo- 
ride in a concentration of 1.5 moJca/liter, and 4 liters of 50 
an aqueous solution of ealcium hydroaade in a concen- 
tration of 2.0 molea/liier were each maintained at 20" C. 
500 ml of water was placed in a 1,5-liter reactor 
eanioped with an overflowing device, and thoroughly 



area of 21 mVg was used instead of the magnesium 
hydroxide used in Example 6. The results are shown m 
Table 3. 

COMP AKATTVE EXAMPLE 4 
The same procedure as in Example 6 was performed 
except that the mapieaitim hydroxide obtained in Com- 
parative Example 2 having a strain of 3.70 X 10- , a 
crystallite particle sire of 647 A, and a specific surftce 



equipped with an overfloiwiig diwiM. ana inorouenjy ""^^^^^-Tr^ "ZZ^ tosi^d of ihe magiiaiiini 



tions were each fed into the reactor at a rate of 40 
ml/min. The amount of the alkali fed was adjusted to 
one equivalent per equivalent of magneaum chloride. 
In about 100 minutes, the reaction ended- A part of the 
resulting suspension was filtered at reduced pressure, fiO 
and washed with water and acetone. The product was 
analyzed by X-ray diflraction and found to be magne- 
sium hydroxide. The remainder of the suspension, im- 



hydroxide used in Example 6. The results are shown m 
Table 3. 

CONTROL EXAMPLE 1 
The polypropylene alone used in Example 6 was 
molded in the same way aa in Example 6. The results are 
shown in Table 3. 

Table 3 
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Injccricni 
CD 
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iBwocids Appnnnce at (he Ued lapKA Tcitfile Ftoc 
pTBsmc BD&CBOfthe ilrciuth doag»tkia reiwtbncy 
(-0 ihapedHnicle (*!) 



Com|»ntivc 

Eumple 3 

Com^dve 

EuiBple4 

Coauol 

Eumplc-L 



96 

m 

lOD 



No filver p&lun 
SDv0 pKtieni 



Silver pul0B 
proail 

No iilver pfttLem 



5^ 

as 

1,1 

7.1 



21.0 
1.9 

2.1 

>100 



HB 

CbmbiuUbk 



(" I) RcUllve •«liia of (te uuKtiAo 
(-7) A5TH OUA (XiWcb) 
(*n ASTM 0601 (») 
(*4) UL nutbftt M V5 



EXAMPLES 8 TO 19 AND CONTROL 
EXAMPLES 2 TO 5 

The fiame procedure u Ib Example 6 waa performed 
except that 100 pafta by weight of each of the thermo- 
plastic resiDS sbQWD in Table 4 vfas blended with each 



of [he ancoated magnesnxm hydrox^e used in Example 
6 and the m&gne$tuffl hydroxide coated in the same 
manner as io Example 7 with each of the anionic surfac- 
tania shown io Table 4i and each of the reanituig com-' 
positions was injection-molded at the preBSurea and 
temperatures shown in Table 4. The results obtained axe ^ 
shows in Table 4. 

Table 4 



than 3,0 X lO-\ (iO a carvstalliie size in the < 101 > 
direction of more than BOO A» and (iiO) a specific surface 
area« detennined by the BET me^od, of less than 20 

3, The solid particles of magnesium hydroxide ao^ 
cording to claicD 1 wherein said axdonic surfece active 
agent is a member selected from the group consisting of 
alkali metal salts of higher fatty acids of the formula 



RCX>OM 



wherein R represents on aUcyl group containing B tq 
30 carbon acomSf and M represents an alkaJi metal 
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Rorin 



Anoani of Dag- 
Dohia bydnazUc 
(part* by weis^ 

by wcigift of row) 
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i% by -^tight loopBiv 

biKd OB AQU^ 
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QDftled (|2S) 
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Ex. U 
El 13 
CaiL4 



Mg(OH)^ not added 

(125) 
Ms(OH)|Bcn iddEtf 
Nylon 6 u&coaled (130) 



snifOunc 



Sedhun 



If 



9J 



13 
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(120) 
MgtOlOiiun added 



SodiiUD 
BtOBtautc 



a,7 
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1<D 
IQd 
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No 
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2.1 
3.4 
30 
12 
CI 
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II 

21 

40 

8^ 
I4.t 



11.1 
39.S 
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3Si) 
IS 

SD 

60 
65 



V-O 

v-o 

V4> 



v-o 
V-O 



Naui*1)h>("4)«ntte 
rS) aBS b bb 



B Eha 



laTaBtBl 

u p Di y mu wia a «ciabi nde or 3IV23/57. 



What we claim is: 55 

1. SoUd particles of a magnesium hydroxide coated 
wTth an anionic surface active agent, said ma^esimn 
hydroxide having Q a strain in the < 101 > direction of 
not moce than 3.0 X 10~', fd) a crystaOhc size in the 

< lOl > direction of more than BOO A, and (ill) a specific £0 
surface area, determined by the BET method, of less 
than 20 u^/g. 

2. A thermoplastic synthetic resin compositioo com- 
prising 100 parts by weight of a thermoplastic synthetic 
resin and about 50 to about 230 pans by weight of a 65 
magnesium hydroxide coaled or uncoaied wjth an ani- 
onic surface active agent, said magnesium hydroudc 
having (Q a strain in the < 101 > direction of not more 



atoffli 

alkylsolfate salta of the formula 

ROSO^ 

wherein R and M are the same as defined above^ 
alkylsulfonate salts of the formula 

RSO,M 

wherein R and M are the same as defined above, 
alkylarylsulfooate salts of the formula 
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wherein R Mid M « the same M deftoed above, and 
snlfbsuccinate ater ultl of the fonnula 



' JUJCOCHSOjM 
' whereiB R and M are the same as defined above. 

• ■ * » 9 
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Ml 



Fusabond* 

polymer modifiers 

FusabonJ^ Resins as Coupling Agents in W & C Applications 

Fusaboncf maleic anhydride grafted resins can be used as coupling agents between polymers - mainly 
polyolefins such as polyethylene and polypropylene - and fillers, in order to increase the filler 
acceptability of polymers. Typical levels of Fusabond^ are in the range of 2-5 weight % based on the 
entire compound. Fillers that show an affinity to FusaboruP maleic anhydride grafted resins include flame- 
reiardant fillers, such as alumina irihydrate (ATH) and magnesium hydroxide (Mg[0H]2). Improvement in 
properties also can be seen when Fusabond'* is used in combination with common fillers such as calcium 
carbonate. 

Extensive trials have been undertaken using Fusabond^ E as a coupling agem in halogen-free, flame 
retardant wire and cable fonnulations containing approximately 65% ATH in a LLDPE/EVA matrix, 

FigureJL compares typical property data for extruded sheet made from compounds containing varying 
levels of FusaboncP, versus a control compound containing a silane-based coupling agent. Result show 
that Fusabond^ has a significant influence on elongation at break and, therefore, the flexibility of a 
compound. Compared with liquid silanes, FusabondP resins are solid particles, which generally can be 
handled more easily and dosed more accurately. 

FiguxgJ shows how heai-aging of the described PE/ATH formulations affects tensile strength, elongation 
at break, and viscosity (melt flow index). 

In a related application, compounds containing polypropylene with approximately 65% calcium carbonate 
were examined. Figure 3 is a photomicrograph comparing the noicrostnictures of compoimds made with 

and without FusabontP coupling agent. With coupling agent added at 4% weight, based on the entire 
compound weight, properties mainly impacted are stiffness, tensile strength and impact strength as shown 
in Figure 4 . Note that impaci strength is significantly improved (by almost a factor of 3) at temperatures of 

-20°C (-4°F) and 4°C (39®F), in the compounds containing Fusabon^, 



Figure 1. 
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Sllane 2% Fusabondf^ A% Tusabond® 4% Fusabond^ 
Conlml MMIOD MB-410D M^2Z6D 

Figure 2. 

PE/ATH Aging PrbrrmnM 




Figure 3. Effect of PP-g MaH {Fusabontf' M613-05 on Fracture 

Toughness of PP/CaCOj 




PP + 65 WT% CaCOj PP + 65 ^vt% CaC03 

No Coupler 40/0 FusaboneP 



Figure 4. 
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Q iBdInp. Sfr. 



The above examples show ihat Fusabon^ can be used as a coupling agent for flame retardant fillers in 
custom wire and cable formulations. 



© 1999 DuPont Company. 
All rights reserved. 




We welcome and respond 
promptly to e-mail. 



Sits Fussbond 
Home Koma 



The technical data contained herein are guides to the use of DuPoni resins. The advice contained herein is based upon tests and 
information believed to be reliable, but users should not rely upon it absolutely for specific applications because performance 
properties will vary with processing conditions. It is given and accepted at user's risk and confinnation of its validity and 
suitability in panicular cases should be obtained independently. The DuPont Company makes no guarantees of results and » 
assumes no obligations or liability in connection with its advice. This publication is not lo be taken as a license to operate under, 
or recommendation to infringe, any patents. 



CaUTION: Do not use in medical applications involving pemianent implantation in the human body. For other medical 
applications, see "DuPont Medical Caution Slaiement" . H-50102. 
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LAW OFFICES Q*^^ 

FINNEGAN. HENDERSON. FARABOW, GARRETT & DUNNER, LL P. 

1300 1 Street. NW ^ 
Washington, DC 20005 

Facsimile 

Telephone (202) 408-4400 

(202)408-4000 ^ - 




FACSIMILE TRANSMITTAL 

TO FROM 

S;"me: Examiner J. Gray Name: Gordon Klancnik 

Firm: United States Patent & Trademark Phone No.: (202)408-4322 

Fax No,: ^703) 305-5408 Fax # Verified by: GPK(MD905) 

Phone No.: (703)308-2381 # Pages (incl. this): 23 

Date: May 13, 2003 Our File No.: 05788.0157 

Subject: Application No. 09/815,311 ^^^.^^ * , 

In re Application of: Eduardo GRIZANTE REDONDO et al. 

Filed March 23. 2001 

Confirmation Copy to Follow: No 



Message: 

Examiner Gray: 

Thank you for your time on IVlay 12. 2003. Further to our telephone 
conversations. Applicants re-submit herewith a copy of the date-stamped postcard and 
the Response After Final Under 37 C.F.R. §1.116 dated January 24, 2003. It is the 
understanding of Applicants' representative that the Office has misplaced the previously 
filed Response. Applicants respectfully request that the Examiner correct the record to 
reflect that the Amendment had been filed with the Office on January 24. 2003. 

Applicants presently expect to file a Notice of Appeal on May 14, 2003. to 
maintain pendency of the application while the Examiner has the opportunity to consider 
the filing. Accordingly, Applicants respectfully request an expeditious examination and 
reconsideration In light of these facts. 



Respectfully submitted. 




Dated: May 13.2003 

Gordon Klancnik 
Reg. No. 50.964 

If there is a problem with this transmission, notify fax room at (202) 408-4174 or the sender at the 
n umber above, ^ 
This facsimile Is intended only for the individual to whom it is ""f^^'^^^^r^f'^ll^^^^};^ 
information that is privileged, confidential, or exempt '^-^ «*'«'°«";f J^/^^pC?^ 
have received this facsimile in error, please notify the sender imniediately by telephone (collect), 
and return the original message by first-class mail to the above address. 
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PLEASE STAMP TO ACKNOWLEDGE RECEIPT OF THE FOLLOWING: 



In Re Application of; Eduardo GRIZANTE REDONDO et al. 

Application No.: 09/815,31 1 Group Art Unit: 1774 

FUed: March 23, 2001 Examiner: J. Gray 

Fo\ LOW-SMOKE SELF-EXTINGUISHING ELECTRICAL CABLE AND FLAME- 
RETARDANT COMPOSITION USED THEREIN 



1 . Amendment to Office Action dated November 14, 2002 (7 pages) \^ 

2. Attachments (U.S. Patent No. 4.098.762; and Dupont Industrial Polymers: FusabondJ 



Dated: January 24, 2003 

Docket No.: G5788D1 57-00 _H^(Due Date: February 14. 2003) 

AJS/AAH/Gordon'P. Klancnik - M Beach at MD905 
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